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2017

3 2020

2025

2017

JICA FU

JICA

FU

WTP No.8 BPS No.1 2 3 5 6 7

WTP No.4 ET No.1 2 10 FU No.4

9
25

WTP No.4

WTP No.4

25 BPS No.7 1

8
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MCDC



1 2

3 4

5

Sa Lone

Thin Pan Kone

Ga

Ghagyi

Nga

Ngwe Taw Kyi Kone

-

5

MCDC MCDC

3
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1

MCDC

2

10 6

10

5

2 3 4

2

1 2

1

10 6 2

3

1 2

6

10 2

1 4

4
3 1 1

10 2

1

5 3 10

2

2

3 4

5 100%

3

5 100%

%
100 110 111 120 121 130

3 2 1



1 2 3 4 5

3 100% % 110 129 100 126 111

3 1 3 1 2

2

2.03m 2.48m

2.03 2.19 2.20 2.40 2.41 3 3

3 2 1

-

(1) (2) 3

5 3
(

10
1

(m)
3

1 2 4 3 42,599 4 2.14 3 14 2

2 5 1 1 48,257 10 2.47 1 13 3

3 3 3 3 37,052 2 2.13 3 11 4

4 4 2 44,764 6 2.48 1 10 5

5 1 5 2 46,781 8 2.03 3 18 1

2001 2003 JICA

2002 48,000m3/

26,000m3/ 22,000m3/ 2012

FU M/P

9,000m3/



MCDC

BPS No.7 M/P 3

4

3 4

M/P

220m/ 1.3m/

5,000m3/ 800m3/ 6 8

6 m

T 1,320m2/

T 561m2/ Theis

1,138 m2/ Cooper - Jacob 2,265m2/

Theis

T 1,000 2,000m2/

BPS No.7

26

1 2008 27

26

27 20

www.maff.go.jp/j/nousin/noukan/tyotei/t_seika/pdf/h20seika_10.pdf



2 s BQ+CQ2

s

Q

6,220 m3/ 1

3,000 m3/ 17.65 m

28

2008

Theis

Cooper-Jacob

1 3

-

No. 1 2 3 4

1
Next to war memorial

3,000m3/ 3,000m3/ 3,000m3/ 2,250m3/

2
Playground next to transformer
station 3,000m3/ 2,250m3/

3
In front of Yinn Taw Su Taung
Pyae Pagoda & Aung Myay Bon
San Ka Toe Kyaung

3,000m3/

5-3 Behind New day gas station
3,000m3/ 3,000m3/ 3,000m3/ 2,250m3/

8 Park in front of BEHS (7)
3,000m3/ 2,250m3/

36

1.1mg/L

WHO 1.5mg/L

0.09mg/L 0.05mg/L

28



9,000m3/ 3 1

3,000m3/

1 3

2

10m

BPS No.7 1



1 2

3 4

- 20

No. 3-3 MCDC

8m

No.1

No.2

No.5-3

No.1

No.8

No.2

No.5-3

No.1

No.8

No.5-3

No.1

No.3No.5-3

5 5m m



MCDC

ISO

2

9

2 WTP No.8 MCDC

WTP No.4

9

No.1 (BPS No.1)

No.2 (BPS No.2)

No.3 (BPS No.3)

No.5 (BPS No.5)

No.6 (BPS No.6)

No.7 (BPS No.7)

No.28

No.1 (ET No.1)

No.2 (ET No.2)

No.28 No.29 No.33 WTP No.8

2 WTP No.8

No.28



MCDC 1994 ADB

-

(mg-Cl
2
/L)

(1) (2)

BPS No.1 Pos. Pos. Pos. N.D. 0.263 0.293

BPS No.2 Pos. N.D. N.D. Pos. 0.335 0.332

BPS No.3 Pos. Pos. Pos. N.D. 0.129 0.205

BPS No.5 Pos. Pos. N.D. Pos. 0.410 0.288

BPS No.6 Pos. N.D. Pos. Pos. 0.304 0.217

BPS No.7 Pos. Pos. Pos. Pos. 0.369 0.192

Pos. N.D. N.D. N.D. 0.333 0.319

ET No.1 Pos. N.D. Pos. Pos. 0.296 0.179

ET No.2 Pos. Pos. Pos. Pos. 0.201 0.103

Pos:Positive N.D.: Not Detect

WHO

30

0.5mg/L

5

1994 BPS No.1



MCDC

40 30 38

12%

65%

99.7% 95%

No.8 96.5% 97.5% 95%

-

1% 60-70%

1



1%

150

150kg-Cl2/

= 525kg/
= 153Kyat/kg

= 80,325Kyat/
= 788.2kW/

= 100Kyat/kWh
= 77,820Kyat/

= 158,145kyat/
50%

= 231kg/
= 1,323Kyat/kg

= 305,613Kyat/
= 58.2kW/

= 100Kyat/kWh
= 8,520Kyat/

= 314,133kyat/
100%

MCDC WTP No.8

WTP No.4

50

0

80 100%

900mm



5 10 6 900mm

MCDC

Uniform Building Code 1997

0.3

0.7 0.8

2020

ISO International

Organization for Standarization BS British Standard ASTM American

Society of Testing and Materials TIS Thai Industrial Standard



ISO

ISO

MCDC

MCDC

DMA

MCDC

2014 4

12 79 1 2.3 MCDC

BPS No.7 1 1 BPS No.1

1 1

2014



MCDC

DMA

UPS Uninterrupted Power Supply

DMA

DMA

100km

2015 1

MCDC

BPS No.1





No.

A

1 300mm 140m 2 *1

2 100mm 133m 1

3 3

4 350 250mm 2.8 km

5
Q=3,024 m3 RC: Reinforced Concrete 1

6 1

7 RC 1

8 4.8m3/ 55mH 3

9
450 200mm 150 100mm PVC 50mm

PE
99 km

10 8,309

11 5 1

B

1 2

2 9

3 8 *2

C

1

12

3

*1 3

*2 BPS No.2,3,5,6,No. 28 ET No.1 2 BPS No.1

ISO

IEC



IEC

ISO JWWA JIS

MCDC

2012

2013 MCDC

2014 2 10 46,781

Ministry of Immigration and Population General Administration Depart

3

2010 2011

2008 2013 6 -0.05% 3.1%

2010 2011 2020

2025 2010 2011

2008 2013

1.5%

Department of Human Settlement and



Housing Development Mandalay City Development Concept Plan vision 2040 2011

30 1.01 2.1%

2 1.5%

2020 2025

2008 2013 1.5%

2 2025

2013 2020 2025 P

P=P1 x (1+r)n

P1:2013

r %

n : (2020 )

2020

P=46,781 (1+0.015)7 =51,919

2020 2025 2020

-

Ward No.
2013

(km2)
Block 2020 2025

2-1 Thin Pan Kone 1.5 37 13,152 14,596 15,725
4 Ga 0.88 23 5,654 6,276 6,761
5 Ghagyi 0.42 18 12,057 13,382 14,415
6 Nga 0.56 11 3,393 3,765 4,056
10 Ngwe Taw Kyi Kone 2.52 31 12,524 13,900 14,975

5.88 120 46,780 51,919 55,932

30.31 857 157,062 174,314 187,786

MCDC



Domestic Use

130L/

2003 M/P 2020 180L/

MCDC 130L/

MCDC

81 87L/

130L/

Non-Domestic Use

10%

MCDC 2

90 10 11%

11% 10%

Leakage

10%

10% 10%

Daily Maximum

1÷

1.1

2013

1.1

0.9

Hourly Maximum

1.5

2012

1.71

1.71

1.5



-

2020 2025

51,919 55,932

m3/ 6,750 7,271

m3/ 675 727

m3/ 825 889

m3/ 8,249 8,887

m3/ 9,074 9,776

m3/ 567 611

1 3,000m3/ 9,074m3/

3 1

3

4

2

- 3 80m
- 3 4

100m
- 4 125m

4 125m

2 12.5m 2.5m 140m

420mm 16.5

300mm 12

SGP 12

4 30%

2m

2m 3

3

4



3,000m3/

17.65m

17m

17.65m

2.75m

37.45m

5m

45m

× 2.6m3/ x 50m 3

380V

3

251mm

100mm

6m 1

2

8

6 2

2 RC

3 8 /24 =9,074m3/ 3 = 3,024m3

-



2m

68,400 kN/m2

167,000 kN/m2

2.5

1 1 RC 1

1

/

× 4.8m3/ × 55m ×3 1

380V 75kW

567 m3/

1 4.725 m3/ 4.8m3/

0.20MPa



5

-10m

70m 75m

5

-

-

250~350mm 3

200 450mm



150mm

100mm

50mm

13mm

200 450mm

DCIP

450mm

450mm 200mm

100 150mm

PVC

PVC PE

150mm 100mm PVC

PVC

300mm 60cm

PVC PE

PE

PE 1MPa 2

PE



-

2.8km 98.5km

-

350 100 DCIP

300 100 DCIP

250 2,600 DCIP

2,800

-

450 4,000 DCIP

400 1,800 DCIP

350 0 DCIP

300 2,200 DCIP

250 4,000 DCIP

200 2,900 DCIP

150 4,800 PVC

100 24,200 PVC

50 54,600 PE

98,500

3 1

450mm L=10.0m



450mm L=14.0m

300mm L=33.0m

-

MCDC

MCDC

1.0 1.2m

30m

No.7

MCDC

- - MCDC



-

-

150mm



-

1
2015

2
2020

1) 2015 48,195

2) 5.8

3) 1 2) 8,309

1) 2)

1 1

8,309

MCDC

2

MCDC 2



-

PE

-

50mm 13mm

13mm PE L=5.5m

13mm

13mm

13mm

R-100

OECD

MCDC

8,309

100 Kyat/



DMA District Metering System

DMA

DMA

DMA

DMA

DMA IWA 500 3000

70m 75m

a) c) b) d)1DMA

DMA

MCDC

5 DMA 500 3000

DMA

- DMA



-

DMA 2020 2020

2 14,596 2,517

4 6,276 1,082

5 13,382 2,307

6 3,765 649

10 13,900 2,397

51,919 8,952

DMA

DMA

BPS No.7

BPS No.7

< Main Control Center (MCC)>

SCADA Server

SCADA HMI

Monitor

Printer

UPS

Monitor table and chair

Router

Server Rack

< DMA >

Flow meter and Transmitter

Pressure Transmitter

UPS

Interface panel

PLC

Router

SCADA SCADA Supervisory Control and Data Acquisition

GPRS General

Packet Radio Service GSM Global

System for Mobile Communications) GSM GPRS

GPRS



120

-

-

mg-Cl2/L mg-Cl2/L

BPS No.1 0.263 0.293

BPS No.2 0.335 0.332

BPS No.3 0.129 0.205

BPS No.5 0.410 0.288

BPS No.6 0.304 0.217

BPS No.7 0.369 0.192

No.28 0.333 0.319

ET No.1 0.296 0.179

ET No.2 0.201 0.103



0.5mg-Cl2/L

0.5mg-Cl2/L

0.5mg-Cl2/L

0.5mg-Cl2/L

WHO

30

0.5mg-Cl2/L MCDC WHO

0.5mg-Cl2/L

1.0 1.5mg-Cl2/L

2.0mg-Cl2/L

1%

- %

(m3/ ) Cl2 (kg/ ) 1% hypochlorite (m3/ )

BPS No.1 106,450 212.9 21.9

BPS No.2 6,372 12.7 1.27

BPS No.3 2,400 4.8 0.48

BPS No.5 431 0.9 0.09

BPS No.6 2,139 4.3 0.43

BPS No.7 3.525 7.1 0.71

BPS No.7 9,080 18.2 1.82

No.28 well 5,069 10.1 1.01

ET No.1 827 1.7 0.17

ET No.2 1,170 2.3 0.23

2

NaCl 3%

Cl2 H2



OH- Na+

OH- NaOH Cl2

NaOH NaClO

BPS No.1 BPS No.7 BPS No.1

BPS No.1 BPS No.7

BPS No.7 7 BPS No.2 BPS No.3

BPS No.5 BPS No.6 No.28 ET No.1 ET No.2

20%

BPS No.1 BPS No.7

1

1

7 1m3

1

BPS No.1 BPS No.7

-

BPS No
m3/ mg/L (kg/ )

*

kg/

1%

m3/

1 106,450 2 212.9 260 26
7 30,193 2 62.1 75 7.5

* 20%



7 BPS No.1 2 3 5 6 7 No.28

2 ET No.1 2

7

2

1.5mg/L

-

m3/ Kg-Cl2/

m3/

BPS No.1 106,450 159.7 15.97

BPS No.2 6,372 9.6 0.96

BPS No.3 2,400 3.7 0.36

BPS No.5 431 0.6 0.06

BPS No.6 2,139 3.2 0.32

BPS No.7 3,525 5.3 0.53

BPS No.7 8,260 12.4 1.24

No.28 5,069 7.6 0.76



m3/ Kg-Cl2/

m3/

ET No.1 827 1.2 0.12

ET No.2 1,170 1.8 0.18

-

m3/ kg-Cl2/
L/

BPS No.1 9,720 19.44 32.40

BPS No.2 1,502 3.00 5.00

BPS No.3 450 0.90 1.50

BPS No.5 186 0.37 0.62

BPS No.6 320 0.64 1.07

BPS No.7 542 1.08 1.81

BPS No.7 568 1.14 1.89

No.28 480 0.96 1.60

ET No.1 414 0.83 1.38

ET No.2 293 0.59 0.98

BPS No.1 2 3 5 6 7

No.28 ET No.1 2

BPS No.2 3 5 6 No.28

ET No.1 2

7



BPS No.1 7

1

BPS No.1

1%
6m3

4 1

1%

16.2L/

3 1

1%

250L/

2 1

BPS No.2

1%
1m3

8 1



1%

5.0L/

2 1

BPS No.3

1%
1m3

4 1

1%

1.5L/

2 1

BPS No.5

1%
1m3

2 1

1%

0.7L/

2 1



BPS No.6

1%
1m3

4 1

1%

1.1L/

2 1

BPS No.7

1%
5m3

2 1

1%

1.9L/

2 1

1%

1.9L/

2 1



1%

250L/

2 1

No.28

1%
1m3

7 1

1%

1.6L/

2 1

ET No.1

1%
1m3

2 1

1%

1.4L/

2 1



ET No.2

1%
1m3

3 1

1%

1.0L/

2 1

BPS No.1

2

2

RC

BPS No.7

BPS No.7

7 BPS No.2 3 5 6 No.28 ET No.1 2



2015

2015 2020

1) 2020 51,919

2) 5.8

3) 1 2) 8,952

4) 8,309

1) 2)

2020 1

1 8,952

8,309 2020 643

643

8,952

643

643



-

150, 100, 50mm 13mm 643

13mm PE L= 5.5m/

2 / /

/

643

13mm 643

13mm 643

13mm 643

OJT MCDC

MCDC

MCDC



DWG-1 -

DWG-2 1:50

DWG-3 BPS No.7 1:300

DWG-4 BPS No.7 1:100

DWG-5 BPS No.7 1:100

DWG-6 IF BPS No.7 1:100

DWG-7 BPS No.7 1:100

DWG-8 1:5000

DWG-9 (1) 1:5000

DWG-10 (2) 1:5000

DWG-11 (3) 1:5000

DWG-12 (4) 1:5000

DWG-13 -

DWG-14 BPS No.1 1:300

DWG-15 BPS No.1 1:100

DWG-16 BPS No.2 1:100, 1:600

DWG-17 BPS No.3 1:100, 1:600

DWG-18 BPS No.5 1:100, 1:600

DWG-19 BPS No.6 1:100, 1:600

DWG-20 No.28 1:100, 1:600

DWG-21 ET No.1 1:100, 1:600

DWG-22 ET No.2 1:100, 1:600













1

2

A

3

DB C

Elecrolyzer Unit

Rectifier

Control Panel

Chiller Unit
NaClO Storage Tank

NaClO Injecting Pump (1)

Dilution Water Pump

Brine Pump

Dilution Water Tank

Water Softener

Salt Dissolving Tank

Dilution Fan

Salt Storage Space
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A DB C













50mm, PE
100mm, PVC
150mm, PVC
200mm, DCIP
250mm, DCIP
300mm, DCIP
400mm, DCIP
450mm, DCIP

Legend
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E/N

MCDC

MCDC

MCDC

5 10 6 900mm



Y

70m

62

MCDC BPS No.3 BPS No.6

-

/

1.

2.

3.

4.

5.

(1)

(2)

6.

7.

(1)

a.

b.

c.

(2)

a.

b.

c.

(3)

a.

b.

(4)

a.



/

b.

(5)

a.

b.

(6)

a.

b.

8. B/A

(1) A/P

(2)

9.

(1)

(2)

(3)

10.

11.

12.

13.

14.

PQ PQ

MCDC/

MCDC

MCDC

MCDC

G/A



5 2 24

12

24

3

3 24

3

50L/sec. 3,000m3 17

3,000m3 3

9,000m3



3 17 9,000m3 BPS No.7

PTW35 PTW36 29

9,000m3

MCDC

WHO MCDC

pH 7.0 – 8.5 6.5 – 9.2
( ) 5 50
(NTU) 5 25

(as Ca, mg/L) 75 200
(as Mg, mg/L) 30 150

(mg/L) 100 500
(mg/L) 200 600
(mg/L) 200 400

(mg/L) 0.1 1.0
(mg/L) 0.05 0.5

MCDC WHO

4 <1.5mg/L

Factory Acceptance Test

Site Acceptance Test

-

29



u-PVC

HDPE

15km 25km

1

700km

-

DMA

1)

1) 3

24



MCDC

2014 1 2016 12

MCDC

1

MCDC

BPS No.7

BPS No.7 3 MCDC

BPSNo.7 2 5

MCDC



MCDC 1) 2)

3)

[ 1] MCDC

[ 2] MCDC

[ 3] MCDC

*1

MCDC



*1 DMA 2

4 5 6 10 5 DMA

D-1 1 1 1

D-2 ( 1 4 4

1 1 1

-1
C/P

1 4 4
2 4 8

-2 1 3 3 2 3 6

-3 1 1 1

20 1 20

MCDC 13

5 DMAs 1

2

14 34

2)

-1 1 2 2

9 2 18

MCDC

4 5 DMAs

1



-2 1 3 3 9 3 27

-3 1 2 2 9 2 18

7 63

3)

1 5 5 9 5 45

5 45

4)

1 2 2 2 2 4

2 4

5)

-1 1 2 2 9 2 18

-2 1 1 1 20 1 20

-1 1 1 1

-2 1 1 1

5 38

1 1 1

34 184

1)

D-1 1 ×1 1

D-2
( )

1 ×4 4

1 1 ×1 1

2)

-1 C/P 1 ×5 5
2 ×5 10

-2 1 ×5 5 2 ×5 10

16 20

3) -

-1
C/P TS

1 ×7 7
5 ×7 35

5

-2 5 1 ×5 5 5 ×5 25

4)

-1 1 ×6 6 5 ×6 30

1 ×1 1

19 90

2 1 ×1 1

5)



-1 1 ×10 10 5 ×10 50

11 50

6)

1 2 2 2 2 4

2

2 4

7)

-1 1 ×2 2 2 ×2 4

-2 1 ×1 1 2 ×1 2

-1 1 ×1 1

-2 1 ×1 1

5 6

1 ×1 1

54 170

1)

D-1 1 ×1 1

D-2 ( ) 1 ×4 4

1 1 ×1 1

2)

-1 1 ×1 1

10 ×1 10

MCDC

8

-2 1 ×1 1 10 ×1 10

-3 1 ×1 1 10 ×1 10

-4 1 ×1 1 10 ×1 10

-5 1 ×1 1 10 ×1 10

11 50

3)

-1 1 ×2 2 10 ×2 20

-2 1 ×2 2 10 ×2 20

4 40

4)

-1 1 ×2 2 2 ×2 4

2 4

5)

-1 1 ×2 2 2 ×2 4

-2 1 ×1 1 2 ×1 2



-1 1 ×1 1

-2 1 ×1 1

5 6

1 ×1 1

23 100

1

/

1

MCDC



1

-

1

/
1

C/P

1

DMA



2 4 5 6 10 DMA

MCDC MCDC

MCDC

OJT

34 5×1 5 29×1 29

0.25MM
1.45MM

0.25MM×1 0.25MM
(5 /20 0.25MM

1.45MM×1 1.45MM
(29 /20=1.45 MM)

2 1

MCDC 2

MCDC 2

1 1 2

2 MCDC

MCDC

54 5×1 5 49×1 49
0.25MM
2.45MM

(1.50+0.95)

0.25MM×1 0.25MM
(5 /20 0.25MM

1 1.50MM×1 1.50MM
(30 /20=1.50MM)

2 0.90MM×1 0.90MM
(19 /20=0.95MM)

23 5×1 5 18×1 18
0.25MM
0.90MM

0.25MM×1 0.25MM
5 /20 0.25MM

0.90MM×1 0.90MM
(18 /20=0.90MM)





[ 1]

[ 2]

[ 3]

5.55M/M
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